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(54) SHIFT CONTROLLER FOR TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible for 
a transmission provided with a torque converter to 
attain target horse power corresponding to the 
slipping condition of the torque converter and to 
automatically and continuously perform suitable shift 
control as attaining minimum fuel consumption. 
SOLUTION: Maximum horse power attainable with 
the present throttle value opening corresponding to 
the slipping condition of a torque converter is 
calculated (S2). Target horse power is then set on the 
basis of the maximum horse power and a level of 
driver's output increase requirement DRL (S3). 
Target engine speed capable of attaining target horse 
power and also making fuel consumption minimum 

corresponding to the slipping condition of the torque converter is calculated (S4). A target 
change gear ratio, which becomes the target engine speed, is calculated (S5) and a 
transmission is controlled so that it may become the target change gear ratio. Thus target 
horse power can be attained and fuel consumption can kept minimum. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An output-control value detection means to be the gear change control unit of the change 
gear with a torque converter which changes gears and outputs the input from the source of power, 
and to detect the output-control value of the source of power, A slip condition detection means to 
detect the slip condition of a torque converter, According to the slip condition of said detected torque 
converter, a target horsepower setting means to set up the target horsepower of the source of power, 
and said detected slip condition of a torque converter are embraced. With the output-control value of 
the current source of power It is the rotational speed of the source of power which can attain said set- 
up target horsepower, other demand characteristics over sources of power other than target 
horsepower - the maximum ****♦*-- the rotational speed of the source of power which can do 
things so that it may become a target rotational-speed calculation means to compute as a target 
rotational speed of the source of power, and said computed target rotational speed The gear change 
control unit of the change gear characterized by constituting including the gear change control means 
which controls the change gear ratio of a change gear. 

[Claim 2] The gear change control unit of the change gear according to claim 1 with which said 
target horsepower setting means is characterized by setting up the target horsepower of the source of 
power based on the output-control value of the current source of power, and the rotational speed of 
the current source of power. 

[Claim 3] Said target horsepower setting means embraces the slip condition of said detected torque 
converter. With the output-control value of the current source of power A maximum horsepower 
calculation means to compute the maximum horsepower of the source of power which changes the 
rotational speed of the source of power and is obtained, The gear change control unit of the change 
gear according to claim 1 characterized by having an output increase demand degree detection means 
to detect the output increase demand degree to an operator's source of power, and setting up the 
target horsepower of the source of power based on said computed maximum horsepower and said 
detected output increase demand degree. 

[Claim 4] The gear change control unit of the change gear according to claim 3 with which said 
output increase demand degree detection means is characterized by detecting an output increase 
demand degree based on the modification actuation degree of the output-control value of the source 
of power by the operator. 

[Claim 5] The gear change control unit of the change gear of any one publication of claim 1 - claim 4 
with which said slip condition detection means is characterized by detecting the slip condition of a 
torque converter based on the ON-OFF condition of a lock-up device. 

[Claim 6] The gear change control unit of the change gear according to claim 5 with which the ON- 
OFF condition of said lock-up device is characterized by being detected based on the relation 
between the rotational speed of the source of power, and the vehicle speed based on the relation 
between the output-control value of the source of power, and the vehicle speed. 

[Claim 7] The gear change control unit of the change gear of any one publication of claim 1 - claim 4 
with which said slip condition detection means is characterized by detecting the slip condition of a 
torque converter based on the I/O rotational-speed difference or I/O rotational-speed ratio of a torque 
converter. 

[Claim 8] The gear change control unit of the change gear according to claim 7 with which the I/O 
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rotational-speed difference or I/O rotational-speed ratio of said torque converter is characterized by 
being detected based on the relation between the rotational speed of the source of power, and the 
vehicle speed. 

[Claim 9] The gear change control unit of the change gear according to claim 7 or 8 characterized by 
said slip condition detection means carrying out data smoothing of the slip condition of the torque 
converter detected. 

[Claim 10] the gear change control unit of the change gear of any one publication of claim 7 
characterized by setting up the target horsepower of the source of power by the interpolation 
operation on which said target horsepower setting means resembles each target horsepower in the 
ON-OFF condition of a lock-up device, and the slip condition of the torque converter detected by 
said slip condition detection means, and is based - claim 9. 

[Claim 1 1] the gear change control unit of the change gear of any one publication of claim 7 
characterized by setting up the target rotational speed of the source of power by the interpolation 
operation on which said target rotational-speed setting means resembles each target rotational speed 
in the ON-OFF condition of a lock-up device, and the slip condition of the torque converter detected 
by said slip condition detection means, and is based - claim 10. 

[Claim 12] The gear change control unit of the change gear of any one publication of claim 1 
characterized by restricting a minimum to sufficient horsepower required at the time of the vehicle 
speed fixed transit set up with the vehicle speed in said target horsepower when applied to a car - 
claim 1 1 . 

[Claim 13] The gear change control unit of the change gear of any one publication of claim 1 - claim 
12 with which other demand characteristics over sources of power other than said target horsepower 
are characterized by being at least one of a fuel consumption property, an exhaust air property, a 
discharge smoke property, and noise properties. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the gear change control technique of 
the change gear with a torque converter infixed between the sources of power for example, for cars 
etc., and driving shafts (engine etc.). 
[0002] 

[Description of the Prior Art] A nonstep variable speed gear (CVT) can be made to change gears to a 
stepless story between an input shaft and an output shaft by having the belt around which the 
effective diameter by which the effective diameter connected with the input shaft was continuously 
connected with the controllable pulley and the output shaft is continuously wound almost between a 
controllable pulley and both pulleys, controlling the effective diameter of each pulley, and a belt's 
winding and controlling a credit radius. And if this nonstep variable speed gear is used, it is also 
possible to take out the output demanded as a car from the output shaft of a nonstep variable speed 
gear, maintaining the source of power connected with the input shaft for example, to predetermined 
operational status (for example, advantageous operational status for fuel consumption, the exhaust 
air engine performance, etc.). 

[0003] Then, he changes engine torque and engine rotational speed, maintaining engine horsepower 
uniformly, and is trying to control by what is indicated by JP,59-23150,A to the change gear ratio 
which can attain engine operational status with the sufficient rate of fuel consumption. Moreover, it 
is made to carry out feedback control of the change gear ratio that it should ask for target horsepower 
and should control by what is indicated by JP,59-226750,A to the engine rotational speed which can 
attain target horsepower at the rate of the minimum fuel consumption from engine rotational speed 
and inlet-pipe internal pressure (inhalation-of-air negative pressure, i.e., an engine load). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in some which are indicated by JP,59-23150,A, 
since it is necessary to have an electronics control type throttle actuator etc., while becoming cost 
quantity, engine rotational speed is actually changed, and if the rate of fuel consumption is not better 
than change before, in order not to change gears, there is **** which response delay etc. generates. 
[0005] Moreover, in some which are indicated by JP,59-226750,A, in order to perform feedback 
control, while logic is complicated, adaptation of feedback control gain is difficult, control hunting 
arises or there is *♦**, like response delay arises, furthermore, since each above **, the example was 
not able to take into consideration the slip condition (I/O shaft rotation difference resulting from the 
ON-OFF condition of a lock-up device) of a torque converter, when it had a torque converter. 
[0006] That is, since there is a slip of a torque converter at the time of OFF of a lock-up device as 
shown in drawing 14 , the target engine speed which can attain the best fuel consumption, the engine 
output characteristics to the throttle opening TVO, etc. differ from the time of ON of a lock-up 
device without a slip. Moreover, although it takes to this and said property changes if slip ratio 
changes, it was not able to respond to this. 

[0007] Even when it is made in view of such the conventional actual condition and a torque 
converter is infixed between the source of power, and change gears (engine etc.), this invention is an 
easy configuration, and it aims at offering the gear change control unit of the change gear which 
control precision can improve gear change control automatically, being able to attain target 
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horsepower and making best for example, the rate of fuel consumption. 
[0008] 

[Means for Solving the Problem] for this reason, in the gear change control unit of the change gear 
concerning invention according to claim 1 An output-control value detection means to be the gear 
change control unit of the change gear with a torque converter which changes gears and outputs the 
input from the source of power, and to detect the output-control value of the source of power as 
shown in drawing 1 , A slip condition detection means to detect the slip condition of a torque 
converter, According to the slip condition of said detected torque converter, a target horsepower 
setting means to set up the target horsepower of the source of power, and said detected slip condition 
of a torque converter are embraced. With the output-control value of the current source of power It is 
the rotational speed of the source of power which can attain said set-up target horsepower, other 
demand characteristics over sources of power other than target horsepower — the maximum ******- 
- the rotational speed of the source of power which can do things so that it may become a target 
rotational-speed calculation means to compute as a target rotational speed of the source of power, 
and said computed target rotational speed It constituted including the gear change control means 
which controls the change gear ratio of a change gear. 

[0009] Also when are constituted and it has a torque converter, the slip condition of a torque 
converter is embraced. Thus, with the output-control value (for example, if it is an engine, the 
throttle opening TVO etc. corresponds) of the current source of power When two or more rotational 
speed which can attain target horsepower exists, the rotational speed which can carry out the 
maximum satisfaction of the demand characteristics other than target horsepower (for example, fuel 
consumption, exhaust air engine performance, etc.) also in it is computed as a target rotational speed. 
A change gear ratio (or you may be a gear ratio) can be controlled now to be able to attain the 
computed target rotational speed concerned. Therefore, also when it has a torque converter, while 
being able to attain target horsepower, maintaining responsibility and control stability highly, 
demand characteristics, such as the maximum, a fuel consumption property, an exhaust air property, 
a discharge smoke property, and a noise property, can be satisfied in an easy configuration as a 
result. 

[0010] Based on the output-control value of the current source of power, and the rotational speed of 
the current source of power, said target horsepower setting means consisted of invention according 
to claim 2 so that the target horsepower of the source of power might be set up. If it does in this way, 
since the operation effectiveness of invention according to claim 1 will be done so and also target 
horsepower will be set up according to an operator's actuation condition (namely, output-control 
value) over the source of power, while being able to attain target horsepower, in the time of steady 
operation etc., demand characteristics, such as the maximum and a fuel consumption property, can 
be satisfied especially simply and good. 

[001 1] In invention according to claim 3, said target horsepower setting means embraces the slip 
condition of said detected torque converter. With the output-control value of the current source of 
power A maximum horsepower calculation means to compute the maximum horsepower of the 
source of power which changes the rotational speed of the source of power and is obtained, It had an 
output increase demand degree detection means to detect the output increase demand degree to an 
operator's source of power, and based on said computed maximum horsepower and said detected 
output increase demand degree, it constituted so that the target horsepower of the source of power 
might be set up. 

[0012] thus — since a fuel consumption property etc. is maintainable good, reflecting an operator's 
intention since it can be set as the target horsepower corresponding to an output increase demand of 
an operator, if it carries out — with — **** — good operational status can be maintained. Based on 
the modification actuation degree of the output-control value of the source of power by the operator, 
said output increase demand degree detection means consisted of invention according to claim 4 so 
that an output increase demand degree might be detected. 

[0013] If it does in this way, with an easy configuration, responsibility is good and an operator's 
output increase demand degree can be detected with a sufficient precision. Based on the ON-OFF 
condition of a lock-up device, said slip condition detection means consisted of invention according 
to claim 5 so that the slip condition of a torque converter might be detected. 
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[0014] If it does in this way, and it is with an easy configuration said target horsepower total which 
changes with ON-OFF switches of a lock-up function a lot, optimal gear change control 
corresponding to said target rotational speed can be performed. Based on the relation between the 
output-control value of the source of power, and the vehicle speed, the ON-OFF condition of said 
lock-up device consisted of invention according to claim 6 so that it might be detected based on the 
relation between the rotational speed of the source of power, and the vehicle speed. 
[001 5] If it does in this way, it will become possible with an easy configuration to detect easily the 
ON-OFF condition of said lock-up device. Based on the I/O rotational-speed difference or I/O 
rotational-speed ratio of a torque converter, said slip condition detection means consisted of 
invention according to claim 7 so that the slip condition of a torque converter might be detected. 
[0016] If it does in this way, though it is a comparatively easy configuration, still finer gear change 
control can be performed according to a slip condition. In invention according to claim 8, the I/O 
rotational-speed difference or I/O rotational-speed ratio of said torque converter was detected based 
on the relation between the rotational speed of the source of power, and the vehicle speed. 
[0017] If it does in this way, it will become possible with an easy configuration to detect the I/O 
rotational-speed difference or I/O rotational-speed ratio of a torque converter. Said slip condition 
detection means consisted of invention according to claim 9 so that data smoothing of the slip 
condition of the torque converter detected might be carried out. 

[0018] If it does in this way, it will become possible to raise the detection precision of the slip 
condition of a torque converter. That is, since a noise etc. enables it to graduate such an error even if 
an error arises temporarily in detection of the I/O rotational-speed difference of said torque 
converter, or an I/O rotational-speed ratio, the detection precision of the slip condition of a torque 
converter can be raised. 

[0019] By the interpolation operation based on each target horsepower in the ON-OFF condition of a 
lock-up device, and the slip condition of the torque converter detected by said slip condition 
detection means, said target horsepower setting means consisted of invention according to claim 10 
so that the target horsepower of the source of power might be set up. 

[0020] By the interpolation operation based on each target rotational speed in the ON-OFF condition 
of a lock-up device, and the slip condition of the torque converter detected by said slip condition 
detection means, said target rotational-speed setting means consisted of invention according to claim 
1 1 so that the target rotational speed of the source of power might be set up. Though it is an easy 
configuration while being able to attain simplification of a configuration since the complicated 
operation logic according to a slip condition will become unnecessary for example, or the need of 
having many maps for searching target horsepower and target rotational speed for every slip 
condition etc. will be lost, if it carries out like claim 10 or claim 1 1, it becomes possible to set up 
target horsepower and target rotational speed with high precision finely according to a slip condition. 

[0021] In invention according to claim 12, when applied to a car, the minimum was restricted to 
sufficient horsepower required at the time of the vehicle speed fixed transit set up with the vehicle 
speed in said target horsepower. When it does in this way, ****, such as becoming poor transit with 
the lack of horsepower, can be avoided certainly. 

[0022] It was made for other demand characteristics over sources of power other than said target 
horsepower to be at least one of a fuel consumption property, an exhaust air property, a discharge 
smoke property, and noise properties in invention according to claim 1 3. If it does in this way, in the 
amelioration only by the side of the source of power, it becomes possible to make the demand of 
comparatively difficult low-fiiel-consumption-izing, exhaust air engine-performance improvement, 
the formation of discharge smoke reduction, the reduction in the noise, etc. reach to a target 
comparatively easily of making it reach to a target, and cost reduction, a salability rise, etc. can be 
aimed at. 
[0023] 

[Effect of the Invention] It becomes possible to perform automatic and continuously optimal gear 
change control, attaining target horsepower and attaining the best fuel consumption also in the thing 
equipped with the torque converter, according to the slip condition of a torque converter, according 
to invention according to claim 1, as explained above. Moreover, it does not have need, such as a 
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complicated activity for giving the optimal feedback gain according to each run state, and the 
adaptation man day of feedback gain can also reduce it sharply while gear change control of this 
invention does not have the need for complicated control of feedback control and can attain 
simplification of cost reduction or a configuration, since it is opening control for example. 
[0024] According to invention according to claim 2, in the time of steady operation etc., especially, 
simply and good, while being able to attain target horsepower, demand characteristics, such as the 
maximum and a fuel consumption property, can be satisfied, since it can be set as the target 
horsepower corresponding to an output increase demand of an operator according to invention 
according to claim 3, while reflecting an operator's intention - a fuel consumption property etc. — 
good — maintainable — with — **** — good operational status is maintainable. 
[0025] According to invention according to claim 4, with an easy configuration, responsibility is 
good and an operator's output increase demand degree can be detected with a sufficient precision. 
According to invention according to claim 5, if it is with an easy configuration said target 
horsepower total which changes with ON-OFF switches of a lock-up function a lot, optimal gear 
change control corresponding to said target rotational speed can be performed. 
[0026] According to invention according to claim 6, it becomes possible with an easy configuration 
to detect easily the ON-OFF condition of said lock-up device. According to invention according to 
claim 7, though it is a comparatively easy configuration, still finer gear change control can be 
performed according to a slip condition. According to invention according to claim 8, it becomes 
possible with an easy configuration to detect the I/O rotational-speed difference or I/O rotational- 
speed ratio of a torque converter. 

[0027] According to invention according to claim 9, effect of a noise etc. can be made small and the 
detection precision of the slip condition of a torque converter can be raised. According to claim 10 or 
invention according to claim 1 1 , while being able to attain simplification of a configuration, though 
it is an easy configuration, according to a slip condition, target horsepower and target rotational 
speed can be set up with high precision finely. 

[0028] According to invention according to claim 12, ****, such as becoming poor transit with the i 
lack of horsepower, is certainly avoidable. According to invention according to claim 13, by the 
amelioration only by the side of the source of power, it becomes possible to make the demand of 
comparatively difficult low-fuel-consumption-izing, exhaust air engine-performance improvement, 
the formation of discharge smoke reduction, the reduction in the noise, etc. reach to a target 
comparatively easily of making it reach to a target, and cost reduction, a salability rise, etc. can be 
aimed at. 
[0029] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is explained based on 
an attached drawing. Drawing 2 is the system chart of the 1 st operation gestalt of this invention. In 
this operation gestalt, the nonstep variable speed gear (CVT) 1 explained on behalf of an automatic 
transmission The primary pulley 2 by the side of an engine, and the secondary pulley 3 by the side of 
a driving shaft (differential gear), It has the belt 4 which consists of the rubber wrapped among these, 
metals, or these combination. By adjustment of ****** to primary pulley side actuator (oil sac for 
gear change control) 2a, and the line pressure to secondary pulley side actuator (oil sac for tension 
control) 3a A pulley ratio (secondary pulley side a belt volume credit effective diameter / primary 
pulley side belt volume credit effective diameter) can be changed, and a change gear ratio (output- 
shaft rotational speed / input-shaft rotational speed) can be changed to a stepless story. In addition, 
other CVTs, such as a well-known toroidal type, can also be used. 

[0030] Although ****** and line pressure are adjusted through closing motion of the solenoid valve 
7 and 8 grades which have a relief function etc. in the oil pressure within each oil pressure path (for 
example, broken-line section) arranged in the hydraulic-circuit 6 interior connected with an oil pump 
5, drive control of these solenoid valves 7 and 8 is controlled by the controller 50. That is, through 
solenoid valves 7 and 8, the flow control valve in a hydraulic circuit 6, etc., ****** and line pressure 
are controlled by the controller 50, and a change gear ratio (output rotational speed / input rotational 
speed) is controlled by it to desired value to be able to attain the change gear ratio demanded 
according to transit conditions etc. In addition, solenoid valves 7 and 8 consist of two or more 
solenoid valves, respectively, and can also attain target ****** and line pressure with the closing 
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motion combination of two or more of the solenoid valves. 

[0031] Moreover, between said nonstep variable speed gears (CVT) 1 and engines, the torque 
converter 10 with a lock-up device is infixed, and lock-up ** for carrying out the direct drive of the 
I/O shaft of a torque converter 10 from viewpoints, such as fuel consumption reduction, under 
predetermined conditions is controlled by the closing motion drive of a solenoid valve 9 based on the 
signal from a controller 50. 

[0032] For control of a change gear ratio (*****♦) or line pressure, by the way, for a controller 50 It 
synchronizes with rotation of an input side (primary pulley 2) that the real input engine speed Nin 
(for example, engine speed) of a nonstep variable speed gear 1 should be detected. It synchronizes 
with rotation of an output side (secondary pulley 3) that the real output rotational frequency No of 
the input-side rotation sensor 1 1 which generates a pulse signal, and a nonstep variable speed gear 1 
should be detected. From the throttle sensor 13 grade of the potentiometer type which generates the 
voltage signal (it is equivalent to the output-control value concerning this invention) corresponding 
to the opening (throttle opening) TVO of the throttle valve of the output side rotation sensor 12 
which generates a pulse signal, and an engine The detecting signal is inputted, respectively. In 
addition, as an input-side rotation sensor 1 1 , a speed sensor can be used as an engine rotation sensor 
and an output side rotation sensor 12. 

[0033] Here, the gear change control routine to which the controller 50 which it has by software 
performs the function as the output-control value detection means concerning this invention, a slip 
condition detection means, a target horsepower setting means, a target rotational-speed calculation 
means, a gear change system means, the maximum horsepower calculation means, and an output 
increase demand degree detection means is explained according to the flow chart of drawing 3 . In 
addition, this routine is performed for every predetermined unit time amount. 
[0034] Step (it is described as S by a diagram.) By 1, the throttle opening TVO, the vehicle speed 
VSP, and an operator's power engine-performance demand degree DRL (for example, judged from 
the change degree of the throttle opening TVO etc.) are read like the following. The step concerned 
is equivalent to the output-control value detection means concerning this invention. The engine 
maximum horsepower is computed at step 2. This step is equivalent to the maximum horsepower 
calculation means. 

[0035] As shown in the block diagram of drawing 4 , by ON-OFF of the lock-up device of a torque 
converter 10 specifically at the time of a lock-up (L/U ON) The ** map, By referring to the map by 
which it had come to be able to carry out the selection switch of the ** map suitably at the time of a 
non-lock-up (L/U OFF), and the selection switch was carried out according to ON-OFF of a lock-up 
device According to ON-OFF of a lock-up device, the maximum horsepower which an engine can 
take out from the current throttle opening TVO at present can be computed now. 
[0036] That is, at this step 2, the maximum of the horsepower which an engine speed is increased 
according to ON-OFF of a lock-up device, with the throttle opening TVO fixed, and is obtained will 
be computed. In addition, ON-OFF of a lock-up device can be detected based on car run states which 
become settled from the throttle opening TVO or the vehicle speed VSP, such as a drive condition of 
a solenoid valve 9, and a control signal output state to the solenoid valve 9 of a controller 50. 
Moreover, ON-OFF of a lock-up device can also be detected based on the relation between the 
rotational speed of an engine speed (source of power), and the vehicle speed. 

[0037] Engine target horsepower is computed at step 3. This step is equivalent to a target horsepower 
setting means, the operator power engine-performance demand degree DRL (0 - 100%) specifically 
called for by referring to the map of drawings etc. and the maximum horsepower for which it asked 
at said step 2 are resembled, it is based, and the present target horsepower is computed by the bottom 
type. 

[0038] [Target horsepower] = [maximum horsepower] x[DRL] 

namely, - if it does in this way, since the horsepower corresponding to a demand of a current 
operator will come to be obtained - a demand of an operator - the maximum *** ♦**-- things come 
be made. In addition, as for said target horsepower, it is desirable to restrict a minimum to sufficient 
horsepower required at the time of the vehicle speed fixed transit set up with the vehicle speed at the 
point that **** of it becoming impossible to run to fitness with the lack of horsepower etc. is 
certainly avoidable. 
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[0039] In here, a means to ask for said operator power engine-performance demand degree DRL is 
equivalent to the output increase demand degree detection means concerning this invention. Next, at 
step 4, target horsepower can be attained and the target engine speed which can secure the best fuel 
consumption is computed. This step is equivalent to the target rotational-speed calculation means 
concerning this invention. 

[0040] The calculation approach of this target rotational speed is explained with reference to fuel 
consumption diagrams, such as throttle opening diagrams, such as a horsepower diagram - drawing 
6 showed. Namely, for example in drawing 6 , the engine speed which can attain target horsepower 
by the present throttle opening TVO is Nl (low rotational-speed side) and N2 which are an 
intersection with a throttle [********] opening line (high rotational-speed side). 
[0041] two rotational speed Nl which can attain target horsepower by the current throttle opening 
TVO here, and N2 the engine speed which can attain the best fuel consumption by the current 
throttle opening TVO inside - Nl by the side of [ ******** to ] low rotational speed it is - things 
are understood. Therefore, it is Nl as a target engine speed which can attain target horsepower and 
can attain the best fuel consumption here. It computes. That is, at this step 4, when there is two or 
more rotational speed which can attain target horsepower by the current throttle opening TVO, the 
rotational speed which can attain low fuel consumption most in it is to be computed as a target 
engine speed. 

[0042] By the way, since a property changes by ON-OFF of a lock-up device, the map as shown in 
drawing 6 is equipped with the ** map at the ** map and the time of a non-lock-up (L/U OFF) at the 
time (L/UON) of the lock-up of a lock-up device, and these are used for it, carrying out a selection 
switch. In addition, for example, as shown in the block diagram of drawing 7 , the ** map is 
beforehand created with the best fuel consumption for every throttle opening TVO at the ** map and 
the time of a non-lock-up (L/U OFF) at the time of the lock-up which can search the target engine 
speed from which target horsepower is obtained (L/U ON), and the target engine speed from which 
target horsepower is obtained with the best fuel consumption can be computed by carrying out a 
selection switch and searching this according to ON-OFF of a lock-up device. 
[0043] At continuing step 5, a target change gear ratio is computed based on the vehicle speed VSP 
with the target engine speed for which it asked at the above-mentioned step 4. This step is equivalent 
to the target change-gear-ratio calculation means in the block diagram of drawing 8 . 
[Target change gear ratio] =[target engine-speed ]/[the vehicle speed VSP] 

Then, that the target change gear ratio called for as mentioned above should be attained, through a 
solenoid valve 7 and solenoid- valve 8 grade, ****** and line pressure are controlled by the 
controller 50, and the change gear ratio of a nonstep variable speed gear 1 is controlled by it. 
[0044] Thus, the best fuel consumption can be attained, attaining target horsepower, since the change 
gear ratio was controlled to choose the rotational speed which can attain low fuel consumption most 
in it as a target engine speed, and to be able to attain the selected target engine speed concerned 
when there was two or more rotational speed which can attain target horsepower by the present 
throttle opening TVO according to this operation gestalt. 

[0045] that is, — according to the gear change control unit of the nonstep variable speed gear 
concerning this operation gestalt — target horsepower — attaining — and the best fuel consumption — 
it can attain — in addition - and it becomes possible to perform automatic and continuously optimal 
change-gear-ratio control. And even when it has the torque converter 10 with a lock-up device, a 
change gear ratio can be controlled the optimal to attain target horsepower and to be able to attain the 
best fuel consumption according to the ON-OFF condition of a lock-up device. 
[0046] In addition, it does not have need, such as a complicated activity for giving the optimal 
feedback gain according to each run state, and the adaptation man day of feedback gain etc. can 
reduce it sharply while the change-gear-ratio control by this invention does not have the need for 
complicated control of feedback control and can attain simplification of cost reduction or a 
configuration, since it is opening control for example. 

[0047] moreover — since the operator power engine-performance demand was continuously assigned 
by 0 - 100% of degree on the map shown by drawing 5 according to this operation gestalt — the 
operator power engine-performance demand degree DRL — a level difference — there is nothing — 
continuous — it can express - with --**** — smooth gear change control according to an operator's 
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intention can be performed. The control-block Fig. concerning the 1st above-mentioned operation 
gestalt is shown in drawing 8 . Next, the 2nd operation gestalt of this invention is explained based on 
an attached drawing. 

[0048] In order to make finer gear change control perform, it enables it to set target horsepower and 
a target engine speed as an optimum value finely in the 2nd operation gestalt explained here with the 
1st operation gestalt mentioned above, according to the slip condition of a torque converter 10, 
although it enables it to set target horsepower and a target engine speed as an optimum value 
according to ON-OFF of a lock-up device. 

[0049] In addition, since the system configuration of the 2nd operation gestalt may be the same as 
that of the thing of drawing 2 explained with the 1st operation gestalt, it omits explanation. Here, the 
gear change control routine which the controller 50 in the 2nd operation gestalt performs is 
explained according to the flow chart of drawing 9 . In addition, this routine is performed for every 
predetermined unit time amount. 

[0050] At step 1 1, the throttle opening TVO, the vehicle speed VSP, and an operator's power engine- 
performance demand degree DRL (for example, judged from the change degree of the throttle 
opening TVO etc.) are read. The slip ratio of a torque converter 10 is computed at step 12. For 
example, this slip ratio (%) is computable with a bottom type. 

[0051] As for the slip ratio concerned, it is desirable in the field of calculation precision that it is 
[ which is the output rotational frequency No, or the slip ratio (%) = [input rotational frequency 
Nin] / [vehicle speed VSP] x multiplier ] made to perform data smoothing (for example, for 
equalization processing of the moving average, a weighted average, etc. to be performed to sample 
data). 

[0052] The engine maximum horsepower is computed at step 13. Specifically, a flow chart as shown 
in drawing 10 is performed. That is, at step 21 , the slip ratio computed at step 12 is read. At step 22, 
it judges whether a current lock-up device is ON. The decision concerned can be detected like the 
above-mentioned based on car run states which become settled from the throttle opening TVO or the 
vehicle speed VSP, such as a drive condition of a solenoid valve 9, and a control signal output state 
to the solenoid valve 9 of a controller 50. Moreover, ON-OFF of a lock-up device can also be 
detected based on the relation between the rotational speed of an engine speed (source of power), 
and the vehicle speed. 

[0053] If it is YES, it will progress to step 25, and if it is NO, it will progress to step 23. At step 25, 
from a map as shown in drawing 1 1 , the desired value (here the maximum horsepower) at the time 
of the lock-up which an engine can take out with the present throttle opening TVO at present (L/U 
ON) is computed, and this routine is ended noting that there is no slip, since the present lock-up 
device is ON. 

[0054] On the other hand, since a lock-up device is the case where the slip has arisen in OFF when 
progressing to step 23, it is necessary to compute the desired value (here the maximum horsepower) 
which can be attained in the current condition by carrying out the interpolation operation based on 
slip ratio to the desired value (here the maximum horsepower) at the time of a lock-up (L/U ON), 
and the desired value (here the maximum horsepower) at the time of a non-lock-up (L/U OFF) 
between **s. 

[0055] Then, the desired value (here the maximum horsepower) which an engine can take out with 
the present throttle opening TVO at present is first calculated from a map as shown in drawing 1 1 
about each at the time of a lock-up and a non-lock-up (L/U ON) (L/U OFF). Next, a correction factor 
is computed based on a bottom type. 

[0056] Correction factor = it progresses to the desired value |x slip ratio and step 24 at the time of the 
desired value-lock-up OFF at the time of the | lock-up ON, and desired value (the maximum 
horsepower which can carry out current achievement here) is computed. 

desired value (maximum horsepower which can carry out current achievement) = — the desired value 
+ correction factor at the time of Lock-up OFF ~ if it does in this way, while the desired value (here 
the maximum horsepower) which balanced at the time of a lock-up (ON) will be computed at the 
time of a lock-up (ON), the desired value (here the maximum horsepower) corresponding to slip 
ratio will be computed at the time of a non-lock-up (OFF). 

[0057] Here, return and step 14 are explained to explanation of the flow chart of drawing 9 . Target 
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horsepower is computed at step 14. This step is equivalent to the target horsepower setting means 
concerning this invention, the operator power engine-performance demand degree DRL (0 - 1 00%) 
specifically called for by referring to the map of drawing 5 etc. and the maximum horsepower 
computed at said step 13 are resembled, it is based, and the present target horsepower is computed 
by the bottom type. 

[0058] [Target horsepower] = [maximum horsepower] x[DRL] 

namely, — if it does in this way, since the horsepower corresponding to a demand of a current 
operator will come to be obtained — a demand of an operator — the maximum ****** — things come 
be made. In addition, as for said target horsepower, it is desirable to restrict a minimum to sufficient 
horsepower required at the time of the vehicle speed fixed transit set up with the vehicle speed at the 
point that **** of it becoming impossible to run to fitness with the lack of horsepower etc. is 
certainly avoidable. 

[0059] Next, at step 1 5, target horsepower can be attained and the target engine speed which can 
secure the best fuel consumption is computed. The engine speed most improved by fuel consumption 
is computed as a target engine speed among the engine speeds which can attain target horsepower by 
the current throttle opening TVO based on the same view with the 1st operation gestalt having 
explained. 

[0060] Specifically, the flow chart of drawing 10 is similarly performed with step 13 having 
explained. That is, although the flow chart concerned was used by making desired value into the 
maximum horsepower at step 13, desired value will be used as a target engine speed here. That is, at 
step 21, the slip ratio computed at step 12 is read. 

[0061] At step 22, it judges whether a current lock-up device is ON. If it is YES, it will progress to 
step 25, and if it is NO, it will progress to step 23. At step 25, the desired value (here target engine 
speed) at the time of the lock-up which can attain the target horsepower computed at step 14, and can 
attain the best fuel consumption from a map as shown in drawing 12 (L/U ON) is computed, and this 
routine is ended noting that there is no slip, since the present lock-up device is ON. 
[0062] On the other hand, since a lock-up device is the case where the slip has arisen in OFF when 
progressing to step 23, it is necessary to compute the desired value (here target engine speed) in a 
current condition by carrying out the interpolation operation based on slip ratio to the desired value 
(here target engine speed) at the time of a lock-up (L/U ON), and the desired value (here target 
engine speed) at the time of a non-lock-up (L/U OFF) between **s. 

[0063] Then, the desired value (here target engine speed) which can attain the target horsepower 
computed at step 14, and can attain the best fuel consumption from a map as shown in drawing 12 
first is calculated about each at the time of a lock-up and a non-lock-up (L/U ON) (L/U OFF). And a 
correction factor is computed based on a bottom type. 

[0064] Correction factor = desired value (target engine speed) is computed at the desired value |x slip 
ratio, next step 24 at the time of the desired value-lock-up OFF at the time of the | lock-up ON. 
desired value (target engine speed) = ~ the desired value + correction factor at the time of Lock-up 
OFF — if it does in this way, while the desired value (here target engine speed) which balanced at the 
time of a lock-up (ON) will be computed at the time of a lock-up (ON), the desired value (here target 
engine speed) corresponding to slip ratio will be computed at the time of a non-lock-up (OFF). 
[0065] Again, return and step 15 are explained to explanation of the flow chart of drawing 9 . At step 
15, a target change gear ratio is computed based on the vehicle speed VSP with the target engine 
speed for which it asked at the above-mentioned step 14. 
[Target change gear ratio] =[target engine-speed ]/[the vehicle speed VSP] 

Then, that the target change gear ratio called for as mentioned above should be attained, through a 
solenoid valve 7 and solenoid- valve 8 grade, ****** and line pressure are controlled by the 
controller 50, and the change gear ratio of a nonstep variable speed gear 1 is controlled by it. 
[0066] Thus, the best fuel consumption can be attained, attaining target horsepower, since the change 
gear ratio was controlled to choose the rotational speed which can attain low fuel consumption most 
in it as a target engine speed, and to be able to attain the selected target engine speed concerned 
when there was two or more rotational speed which can attain target horsepower by the present 
throttle opening TVO according to the 2nd operation gestalt. 

[0067] that is, — according to the gear change control unit of the nonstep variable speed gear 
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concerning this operation gestalt — target horsepower — attaining — and the best fuel consumption — 
it can attain — in addition — and it becomes possible to perform automatic and continuously optimal 
change-gear-ratio control. And even when it has the torque converter 10 with a lock-up device, a 
change gear ratio can be controlled the optimal to attain target horsepower and to be able to attain the 
best fuel consumption according to the slip ratio of a torque converter 10. 
[0068] Moreover, it does not have need, such as a complicated activity for giving the optimal 
feedback gain according to each run state, and the adaptation man day of feedback gain etc. can 
reduce it sharply while the change-gear-ratio control by this operation gestalt does not have the need 
for complicated control of feedback control and can attain simplification of cost reduction or a 
configuration, since it is opening control for example. 

[0069] in addition — since the operator power engine-performance demand was continuously 
assigned by 0 - 100% of degree on the map shown in drawing 5 according to this operation gestalt — 
the operator power engine-performance demand degree DRL — a level difference — there is nothing - 
- continuous — it can express ~ with --****-- smooth gear change control according to an operator's 
intention can be performed. The control-block Fig. concerning the 2nd above-mentioned operation 
gestalt is shown in drawing 13 . 

[0070] By the way, although each above-mentioned operation gestalt explained as controlling a 
change gear ratio so that it might become the target engine speed which can attain target horsepower 
and can attain the best fuel consumption If it considers as the engine speed which can attain target 
horsepower not for the thing restricted to this but for a target engine speed according to the purpose, 
and can carry out the maximum reduction of discharges, such as an exhaust air injurious ingredient 
and smoke, or the noise Target horsepower can be attained and the best exhaust air engine 
performance etc. can be attained, this — for example, fuel consumption lines, such as drawing 6 , — 
replacing with — etc. — noise lines [, such as a smoke horizon ], such as HC lines, such as CO lines, 
such as an NOx line, — it uses — ****ing ~ etc. — it can attain by the same control approach as the 
case of a fuel consumption line. 

[0071] In addition, although fuel consumption lines, such as drawing 6 , express a unit as g/ps*h 
(namely, specific fuel consumption), it is also possible to replace with this and to use a fuel 
consumption line, such as to have made the unit into G/H (fuel consumption). Furthermore, although 
the nonstep variable speed gear has been explained, the gear change control not only concerning this 
but this invention is applicable with each above-mentioned operation gestalt, similarly, even if it is in 
the multistage type change gear which carries out change use of the gear ratio. 
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* NOTICES * 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of this invention. 

[Drawing 2] The system configuration Fig. showing the 1st operation gestalt of this invention. 

[Drawing 3] The flow chart explaining gear change control of an operation gestalt same as the 

above. 

[Drawing 4] The control-block Fig. for computing the maximum horsepower from the throttle 
opening TVO. 

[Drawing 5] An example of the map for computing DRL from a throttle opening change rate. 
[Drawing 6] An example of the map in which fuel consumption diagrams, such as horsepower 
diagrams, such as a ** throttle opening diagram, are shown. 

[Drawing 7] The control-block Fig. for computing the target engine speed which can attain target 
horsepower. 

[Drawing 8] The thing control-block Fig. in the 1st operation gestalt. 

[Drawing 9] The flow chart explaining gear change control of the 2nd operation gestalt of this 
invention. 

[Drawing 10] The flow chart for computing the maximum horsepower or a target engine speed. 

[Drawing 1 1 ] An example of the map for computing the maximum horsepower. 

[Drawing 12] An example of the map for computing a target engine speed. 

[Drawing 13] The control-block Fig. in the 2nd operation gestalt. 

[Drawing 14] Drawing for explaining the conventional problem. 

[Description of Notations] 

1 Nonstep Variable Speed Gear 

2 Primary Pulley 

3 Secondary Pulley 

4 Belt 

5 Oil Pump 

6 Hydraulic Circuit 

7 Solenoid Valve 

8 Solenoid Valve 

1 0 Torque Converter 

1 1 Input- Side Rotation Sensor 

12 Output Side Rotation Sensor 

13 Throttle Sensor 
50 Controller 
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cai*39ii3] MiBeas^JiW©ittetijBitc*f-r^fte©fi 

#14© 5 «©^>«c < 4 i> 1 C 4*«F®4T-5lf 

*31 1 ~t**^i2©i5in*. 1 -^w:faiE©^jim©^ji§iJ 

C»M©fiMB<cSiW] 
[000 1 ] 

©«J^2® (x>^>^) 4ffiMH4©IBiec^-«s3ti«h 
A, 9 a *^ji«©^jt*tJ«WRje©?S[MfcS|-r 

[0 002] 

[fi£*©SJf5] ftlK^jim (CVT) ». «*.«, A^7 
llllJCiSM 3 ti^ffiOS^SWKKClWgp oJtl^ ^- y 4 . 

4. ff^-'JBB(c«#tfKt6ti&^h4. S 

y- wmsmzmfflL-cois h©«*»w*s*w» 

-T5C4{CJ;0. A*fA4a^l44©P^-C^g|5i{c^a 
=&fftt*D-&SC4*ir#S4>©-C*S. L/T. 

AtK«9fS©»EKfll (0d^.tf*«S J f>0f»14^«:4^ 
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[0 00 3] fCT. #igBS5 9-2 3 1 SO^'ZMK. 

#^Bg5 9 -2 2 6 7 5 0^fgtClS^$n 
SfeOTIJ. tgH@itoiS4©« i ffl*JEE (i&Sfc©JE. BP 
•fc^Mft^) 4*p£. 10 

jammr-mfcr-* z&m®&mg.icfflw? *< < . seam: 

[0 004] 

5 9 -2 3 1 5 o-^^fda^sn^^cD-cti. 
&3XhitiK:&.54SK:. ^MlHifejSg^^tc^b? 

[0 00 5 ] £tc> !|tigBS59-2 2 67 5 0-^<2^SK: 20 

>,k-£©x u ? (a^?^ yrnmvo n • o 

F F tBBfciSH-r * AfcH#ttSIE!fc) £#iTr & Ciii 

[0 00 6 ] 01 4(C^-TJ:-5K:. n?*T5» 

7"«&f»<DOFFSHcw:. h;Ui?3>y\'-£©xi; 30 

#t. x >J v 7'(om^ n 7^7? 7*tg*£©0 N B#4 
[0007] c ©«fc 9 &S£*©^«{cffi#fc 

*aa»ogM«raig«*Ji«T s c 4 £Sift4 «. 

[0 00 8] 

tg©^(c^4^iS^©^M*Uffl)^g-c«. a 1 (c^-r 

*©* ? ^ct«*«imrs^ » ^wmm^et 
4. uietftfflsn/chJi'f aw«-*©^u 9^kmik so 
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4. iufBt£Hi£ft/c h jI/*3>a\'-*©;* 'J y zftfS&tc 
JSD. ^©■WWi©aWjlWapffl'C. ftBBKSSilfcg 

m#£i*j£r#£lb;^©@&^-c£>-oT t 
fcrc4tfr&&ib;b«©iaiE&i£*:. «bA«©s4i@ 

[ 0 0 0 9 ] C©<J;^{C«fiST-S4 > hfrjral'/i-it 

3 »<-*©* «; ? 
fSDT. 9lft©ttAjR©(UAiHSMi (MiLtf. x>^> 

■e*n«xn 7 FAHRTvoftir^-j-s) t. a 
©&*»-cta«»^«jnoH*«tt (mmR. 

<U>) *ti]ffl)t--5C4^T^-5>J; ; 5K:^^„ e^or. h 

ji/*a>y<-**«it)ft»^K:t. mm^mm-c. ass 

Sf WSWtt. ^^14^©S*^14*^S S*"& C 4 # 
[0010] fM?^2{CfBtSc©#SBJJ-C«> mflBSm^ 

?iaE©tt*»©a^«HianBi. m&<D®t> 
m<D®$zm&t. K»-3i>r. »^j«©B««**K3e 

«&©^©fp^**n-rs^^{c. «tfj»{c»-r*a 

(E#<«tflEtt» «P%ffl**OWffl[) «U£&TS«»*# 

K. jB3M«4»©S#1#tt*»J£*-B-*C43&s-C**«fc 
[0011] f»^3JClB4g©^Bj-c«. IICSWA 

^KWcf&i;. ^a©«6^af.©a**iJia)fii-c> ift^js© 
@isjait*soiur»6n*tt^j*©*yc»**iitttir 
•5SA^*#ta*S4. aiE#©«W7»{c*fr*a**t 

x., Bua»a$n/cSA«*4. mim.m-ztxtcW)^ 
-Kwm.^t. icmn^x, tt*«©a«s**aasE-r 

[0012] c©ct ^tcrn«. ae^©Hi^iiAS* 
©r. «orfi»<caett»*«s^r*c 43&*r *4 c 

ttftZ. l»2}?^4{ClBiS©^BJT«. MIBW^lfAS 

3Wt^«m*a*j. aK««:«fc4ifc^«©a*iwiiwB© 



(4) 

5 

[0 0 1 3] £<DJ:5{C-r££. ©$ifr«<&-C. 

■ n< . ae^©ffi;^*g#g^£»^<&m-rsc 
tare**. »«3B5«:iBtt©»M-c»4. ttexy?? 

tt«*W*S**. D^T? ^©ON • OF Fttl 
(cK-3c»r. MUi7=i>/-?-£©xy ? yttSISrtfcffl-r 

[00 1 4] C©«fc5«:-r££. Uttlssr. 
7>^WI©ON • OFF^]f3^x{Cj:0^#<^k-r 
*8WBB«S*®f>TtiSWBa«@Kaffl[K»J&l/ft:« 10 
lfcSeSW»*?Ttt;t*J:5CCttS. ilfefclBJeiBl© 
IMS-Ctt. iuifln v >7T y VWm<00 N • O F F tt£ 
a*. I#l©ffl^ll4ia4©ll«:*-3i,»-c. $ 

[0015] c©.*5{c-r-2>£. iifciir. bqIBD 
isOTittitt*. »*^7fcieig©^w-c«. mriexy 

-*©xy vmi^tiitSi^KMLfc. 

[0016] t©j:5{c-r£4. ttKWiifciiS'c* 
9ft#6. xy »*»ai*><c^a«I 
Wffft«C 4CC&S. «ciBtt©«WT?tt. 

[0 0 1 7 ] C©J:5(t-r-5£. fSlftflffiS-C. HI'* 

n »<- * ©Ata*@RaaE»Ri»» Ata^Bieasflyt 

*ltiJ-r*c£#R»II4acS. I^QtcSfflBMJWiii'r 30 

». mriex y 9 y^smm^mtK ^ajsnsh^^n 

>/%'-*©x y ? ^K«*WiMt«ffll"S-S«fc 5tc«teRU 
[0 0 1 8 ] C©«fc5tc-r££. a 

y 9 ^««©t«a»a*isi±s-tt*c ijwuttias. 

*@<eaat^t»BAB*iaie»[ttt©ttiii«:-^w«: 
saws dt4>. c © J: 5 fc»i&¥»ffrr £ c £ #« pj 

»l*raj±Stf*c4*S"r**. 40 
[0019] »*3Bio{ciatt©»wr». I9Ibbs«^ 

BBe*a*». p»*7j 7'm»©ON • O F Fttltefc 
B5S»© 511ft £ . mriex y s> ^K»tfta*®«c «fc 
Dttffl3nfcFJ^3>;<-jt©^rj vftmt. «c« 

?f namic <t o . wi©si,^*tsf5j; -5 
[0020] i#iiiK:iB«©«wTtt. wfaaaias£ 

a y ?T v 7'tg*g<DON • OF Ftt» 
^©{c <fc 0 3 ftfc h JU* a >/<- *©x y ? so 
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£. «c|-*<*MB»*«:j:9. lftl©gliaiEgl&£ 
t§5£-r&<fc 9KHtsfc. l$H0t>M*|:ii©<fc 5 {c 
TS£. xy *:/^Kj£tfcttlfcW»ns? 

x'Jv^KUccbi 
ift*BiB(Eai*ii-r ? -y^^TL 

«c> iift«ss-c*9fca*6. xy^mstcjto^© 

«** < HSfifgtt BI«ft*BII3«iIflE*l!8er £ C £ 
a*T5J«g4ft£. 

[002 1] It401l2fcei)t©9»)!-Ct£. m^KiifllS 

nsi^tc, iissiift*. mcfcORsEgfifc* 

C©<fc5tt-f£4> IftTOtCfcOjfeff^Aift 

s^©tan astute @i-r sct^iciifts. 

[0022] |Jj^i3CCi3tt©»!irett. Iiagllft 
Sf«#tt. ItHH&tt. IKF#tt©5fc©4>tt< it>l 

-o-cafesi^ccu/co c©<t^tc-r-5 4. iftifli©* 

©iScA"Ca:B**-CS!lit3#SC4*sifcRWH«-C*S 

<b«»l ttftittttAK. ttu&gitt. fiwft&£ 

©g*£. H«fl^|(CBI*-Cl!Bt3tfSC4afiiJI 
ittO. 3XHSK. S D a p14r-y^^0€»c:£dst?if 

[0 02 3] 

[ft91©*&|] fcLhBMBUfcJ: 5 tc. M$| 1 tclBtK© 
mWtcJztH*. >Jl/i'3>^--**ffi^./£:*>©«cfe^r 

fj^3>a-$®x'j 7^Kn(ci&cr. hi 
**i«o. ^osm^e^^L/^^e.. slaw*-? 
«ttw«:«aja:se*w»*ff * 5 c £ tmm t ft s. * 

3 x h {S^^«sS©ffiBfrfb*s0 ft 5 £ . ftfefftt* 
tcj£(;rHft7 - F/t» »y.i>£-5*.&ft:8t>©s 
lftf»»©"iW*ft < . 7<-F;<»>y-f >©®^ 

[0024] «!#3i2 tciaig©^BJK: J:ft«. s^a^ 

#^£±tcc > *ak> iK»tt«©s*»tt*»jas-a- 

JCi^#S. l*qi3«ciB»©«M«c<fc*i«. ass 

*©m*»^B*tc*^-9jfcBii*«:R3er-5 c £# 

[0025] 14914 «:lBIS©^BJ«:cfcn«. (ffi*ft« 
<^to-r^c£*i-ct^». i3^g5tcsstt©»i9tcj:n 

tf . || «c«»iS"C. B>j»r> 7"t^tg©0 N-OFF^O 
B«@ISIfl[<c*fj60fc«lftSe«lWl»*(f ftx£«fc 0 

(Cft^o 



[0 026] f»;#I6 KffittofMBK: .fcfttf. ffiMtzm 
f$X\ miiBn y?T? vMm<DO N • 0 F F 

(c&tti-r s c£a*°j#i£ft£. n&mi tctzwxomjHc 

Sit^tfi-r £ C £ # £ ft £„ 
[0027] W^Ef 9 tcieiso^Bjtc £tliZ . > ^ 
cD^S^/h? < ~e% . h * 3 £©* y v'tzm 
©&Wflig£fr±i*-fc!-&c:£#-c#s. «*3lio^W* 
^lifciBts^Bjcc^ntf. *fEE©fSBHt£sn&£* 
«c> fS#ft*fj£T? & 0 ft** . x y ? r/sRjRKjs d * «> 
«*» < w«it«:a««^B«siKaut*«Brr * c £ 

[0028] i»*Si2{ciei£©^BjK: <fcn«» 
ccj: o^T^£ft-s^©tin*s«iK:i5iii-r5 c 

si*^i3Jcia*g(D^Bjtcj:n«. te^M©^ 

imm<t. mmtmskit. tmmemit. exusfctzz 

[0 02 9] 

«©HliK:»-5c»r8ii«r S. 0 2 «*^bj©^ i ©31 
flBBSSkO^f-AHT**. #Htt#fflMc*JirVC. Sib 

SEa«%««i/rtti«-r*«jgBEi«« (cvt) it*. 
x>2P>flj©:/9-r-^y:/-y 2 £, H»$6 (f*?) fflij 

3 £. cn6CDiiuc*jit*&fts=f 

h4£*«^.. -?=>4 vy ^•-yfiijri'^ax-* <x 
«3HJ©ffitt^) 2a^©^iSEE. acf-fe*>yy^-y 
fl!T***x-* (5S**iJffl)ffltta) 3a^©^^>JE 

©issiGcj: o . 7 - y it ( Hz* > # y 7 - y akju h # 
s) ^tsttr. seat (ffi^wiaiEatt/A^ttB 

ISIlS) £M^K^<fc3tt£C£a^#£fc©r& 
-2.. ft**. fitt©hO-fjf^SW©i©CVT*Il>4 

[0 03 0]^ii)ES<y : 7-< , >EE«. ^-DU^JOT'StC 

-^ft*^ttEiH]S§6rtgiJfcia^3n/cSffiffiigs§ (ma 
«. mm) nvmz.*. 'jv-ym&zmvzmmft 

7. 8^©P8H^^UTiigp$n^A5, cvnwfr 
7. 8©HS6*iJia)«=i>hn-^5 0K:j:f3§iJ^i$iT. 

Slt^Si^K, 3>ha-75 07B, SS9£f7. 8 
■^ttffl5IS86F , g©^fif)Jiai^ft£'5r/M,r. gMJZRV 
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5g#7. 8tt. ^ft^ftgifc©fISB#*>68tJ&<*tt. * 
[0 03 1 ] ±fc. mse*K8£&«l (CVT) 1 £x> 

*>e> h**3>^-* i ocAm^tt^ittSigiii^-t* 

■2>/c#>©P ^7vW. n> hP--?5 0#>e>©fi 
^k:«-3 < 9 ©SHIgSbK: J: 9 fflffii 3 n-5 J: 5 «: 
10 ft-?Tt,>-5. 

[0 03 2] £C*>r. ^2Jt (3SSJE) ^7-f>BE© 
3>hn-750(Ctt. ^^a^l©H 

< A*« W 4-7 y y 2 ) OBIElcnfllts'C'W 

x(t#*^-r 4 A*roiHifeH2>iM i. mmzimi 
©nai^i5i^No*^tb-r-<<tii^wj <**>jry^ 

-'J 3) ©SK{cR|JHLr-'^Xfi-9*»^-r*U«Jfl8 

lUS-tz^-y-i 2. i>i/>oxn^ h^OMffi 

» hJUMlt) TVOfc^IoLfcm)Em# (^Bjtc*.^ 

A^3nrt,^„ A^ffi'JlHl^-fe>lH 1 turn*. 

>^>@et>if. tb73fflJiiiieH2>-9- 1 2 <t ur«ma 

[0033]cct, *^i«K:^sa^*iJiSP«B*tH^ 
iiA-5=i> hn-55 0#tfft5^3tffflfflDi'--?->K:o 

30 t^r. i307O-?t- HtCfiioTi^BJ-r^,, ft, 

[0 03 4]^fi.7-(STtt, S£fSU-C^-2»„ KT 
ra^l) lt?«. XP h;l/gSgTVO. ^iSVSP, a 
^©tt^tttl^^DRL <m«. XP^h;l/gg 
STVO©^tS^^^6*iJK$n-5) ^SS^iAtf. 

[0035] 04©^P y ^@fc 

40 ^-TJC^tC. f-JU^3>^— ^ 1 0©P -^ i>7 7^8ffll 
©ON • O F F(CJ; -?"CP v i>T v 7"B# (L/U O 
N) m-vvft* &U9*T9-7m (L/U OFF) 
ffl-7^^£, £jSa®iRW9&A-C*£<fc5«Cft->T:|3 
•3. Py ?Tv71&m<DON • O F F (CId 0 riiiR^ 0 
^Snfcv, 7"?:#M-r -2>C£t?. D";}>7^ 
©ON • OFFtCtSDT. 31fi©XP hJ«TVO 

cfc^tcftortis. 

[0 0 3 6 ] -ot. C. UvfTv?' 
50 ti*g©ON • OFFJCJ^D. XP hJUgggTVO?:— 
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5£tC Ltc g g x >5*>BIBME***: 3 ttT 
;fr©&*ffi#»iti;**l-5C4tC&.5. fcfc. Pv*T? 
?'«$©0 N-OFFB. mfiB# 9 ©IBftttSS* a > h 

o — 750 (Dnwjt 9 ^©^naim#tti^«.^. » it 

XUv hJl/Sfi[TVO-^miiVSP*>6^gS*M^f 
P ? *r f 7l«OON • OFFIl x>i?>|5ieaM 

[0 0 3 7 ] 7"3t1J, i>i>>OSf,i|^4S 

Jlttwcctt. mfii50v7 otitic iKi 
•5T**6ti-5a^Sb^^S*g[^DRL (0-1 
0 0%) 4. miiE*^*:7'2T^6fc^SI2>4. 
-SOT. T5£KJ:^£©B«SI;>j£#tti-f£. 
[0 03 8] CBSSI*)) = tmiMJD) x CDRLD 
BP*>. c©J:5«cr*4. 3H3E©»ii#©g#K:Ji^o 
fcJBtfj#» P>*i£J:5fc&.S©T\ «^©S*t<:*^ 

■C»gl/^o 

[0 0 3 9] C Ctc*Jl»-C. MI5«is^iti*t4^S*S 
[0040] **S@aEiaa©*HJ;£f£«:rH»T. 

r. ?naE©^n? h^H§[Tvo-ca«6**Jiistc* 
AM) "C*S. 

[004 1 ] CCt. »XD 5- h^HgTVOTI 
*WA**^**2-3©B*SMEN» . N, ©5%. 

©*p? v )i>m&Tv o-cmmmjj&mj&Tz zM&m 
@(saie*. s«x>i?>@i£asitr#tii-rsc<fc 

[0 04 2] 4C-5T\ aetCTSLfcJ;^^:-^^^*. 
ovi-T^aioON • OF fcc «fc ->r nm^iy-o 

X < £©T\ Q^7» 7*^«©a y i>T y Vft ( L/ 
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UON)ffl?^i, ^D^T-^d/U OF 

b-t&ffl-r-s. &*>\ Mx.«. H7©:/p ? ^acc^-r 
i^tc. *p? t-jim&Tvomic, ^#>msm%-cm 
mmt}i>m 6 n * s«i x > > [nifsggsr&m-c # * p 

vtfTv-^n (L/U ON)ffl7^'i, #0^7 
^^(L/U OFF)«v^i. 4M0t*J 
cn^P^f7^If(0ON • OFFCCttvCril 

io t#6n6@«x>^>[5ig3gg^#ai-rsj:^«:-r^c 
4*<-c££ 0 

t, mw^mk^nm-rz. m^f-yVit. @8©^p 

SP) 

^•©^ =i>l-P-^5 0-C«. ±13©^^^^^^ 
©3E*tfc*SW»T5. 

[0044] C©J; 5K, ;*g«BBflKcJ:*itf» *£© 
^a, h^HiSTVOrB«»^*»Bltr**@KjSflE 

[ 0 0 4 5 ] og 0 . 43t^ffitCffi£*Kgt£3«<Z>£ 
T 9 ^««©0 N • O F FttWcjfiCT. St*®*^^ 

Wfai-r s ctms &©-c& -5 „ 

[0 046] ttJa. *»H«:j:*gBSJtiM»J3:. 

hv< * y >©s^x^t^i|iaK:giM-r ^» c <t#-e 

[0 047] g/c. XmMl&mic J:tatf. S5"Cml/fc 
v^Kiot, ag^lll^ltt^g*?: 0-10 0%© 

A^-ca^ics«o^ri<t^(cL/c©-e. aig^tt^ 
*s. ±tB©m i ©ute^^fc^saKHai^p 

50 m8<,C7n?. ^c(c. *»W©»2CDS(B»»»«coi>r. 
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[0048] m&Utcm 1 0>mSSBB.X\t. u-j?Tv 

7W©on • of f K&c-cmmmj3*>mm*->is> 
©x y v 7-t^tcisorsm*-? s e«i>^>i5iSji 

[0049] &*>\ ® 2©HSS^©^X^A^(i v 

m i (D^mmm-cmm u tern 2 © &© i ms-cmo©-?? 
>a-55 o^f^c^^jl^^-^xcoi^t:. 09 
Bif^{iB$ra««:|ltf $ ft £ . 

O. *jSVSP. ®&#©tW3t4#gg#K£DRL (01 
ft£) £^«&iiir„ Xf? ^1 2 m f-;b*=i>;*- 

fiooxy? :7**JWH-r<5. W*.«. c©x y 9 v 

m (%) WTSKiOgttti-C^^. 
[ 0 0 5 1 ] X y » ^* («) = CA^lHUgtfcN-irO / 

(a»ms«No«i>B«avsp) x«» 

«f*5J: 5 tor*©*** Mta«S©ii«:*jc>r»* L 
[005 2]Xf 9 ^ 13 :£>^>©ft*:.1f;>j£ 

xf v 7* 1 2 r#tb Ofcx y 9 :?¥&R&&&. xfv 

7*2 2-C«> gi&P ?7 9^«»&S0N-C*a*»g*» 

4. ssmtKtt. s-rajpistc. «8#9©ii3* 

St'lttP-; Ml^gTVO*>*ilVSPj&>63£ 

d^7?7'ii©ON-OFFB, i> 

-3^~C&mSrZ C £ 4> nj#|-e*>4„ 
[0053] YEST*n«Xf^2 5^I*, NO 
■C*ft«X7-9 7'2 3^ittf. X 7^:7*2 5 -C« t ^ifi 
P 9 97 9 7^ftj&5 ©T\ X 9 7'«&S(, > £ 

LT\ 01 l(C7jVrj:5&-3'9:/#>6 > 14©xn-; h 
;«TVO-Cl^Ti>y>*5ffll{ISP 9 *7 9 
(L/U ON) ©B^ffl (CCtBi7tSW * 

[0054]-^, Xt v 9 7'2 3<^jttfi§-£(Ctt. a 9 

£©T\ P ? 7'B# (L/U ON) (Dili (C 

CT(Jt^) £ . #0^7 9 ?*B# ( L/U OF 
F) ©g*Ifii £, ©Sr. X'J 9 
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[0055] -ecr. ^t. 01 1 y y 

#>6. 31fi©XP9 h;^gTVOt**Ti>9> 

^tUL/fSS Sttfi ( c c -cttft*«# ) * . p 9 *?t 9 

?*B# (L/U ON) i^a^7i-7^(L/U O 

ff) ©-eft^ftic-otir**^. ^cc> 

*§iB&$t©l?tH:HT&<5. 
[0056] ffliE^= I P 9 i»T9 T'ONI^DIgl 
10 -n^79 7"OFF^©BSil xx'JyT"? 

FB#©g*lffi+ffluEtf3fc 

C©<fc-5(cf -S£> o^7^(ON) WJD-^ 

T9 7- (ON) i^fci^^/ciSii (ccrtabW 

#) #3£ffl$ft£— ^P^7^(OFF)HK: 
gffl3ft£ ££«:&£„ 

20 [0 0 5 7 ] cc-c. 09©7P-^+- hcomwicm 
D. xf»7*i 4{coiiri^Hj-r^ 0 xt-^'h? 

c»v 9 ^«r#M-r ^ c £{cj;^-c^j?>e>ft-5»aK#«j 

*ttteS*S^DRL (0-100%) £. m)IBX7 : -9 

[0058] ca««*3 = t&kmm x CDRL) 

30 fc.H**sf#6ft^J:^(c^-5©-e. 2Kt©S*KtA 

[0059] ^(c, xf 9 y 1 5 r« v 
•C#. Sa©j^«?rSi«-C#4S^i>^>15HgjiK* 

^ 1 ©nM^-ci^Bj utc tmmomttic 
mig, m&<Dxuv h^STvorggs*^ 

[0 06 0]*^(CW, Xf?yi 3-Ci^BJu/cil^ 
«&C01 0©7D-ft- h*^f?ft-5. X 
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